Janitri water springs conservation area was restored by local government on 2004, with local and others plants based on recommendation of community around the area. The objective of the research is to evaluate the restoration success by comparing the vegetation, soil biophysics condition and ecosystem services provided in the restored area, secondary forest, and agricultural land as a positive and negative control. Result shows that the diversity index for trees, sapling and groundcover in the restored area (tree: 1.55; sapling: 2.61; groundcover: 2.71) have the higher value than in the secondary forest (tree: 0.79; sapling: 2.30; groundcover: 2.33), although its density value is lower than in the secondary forest. The vegetation quality in the restored area is much better than in the agricultural land. Soil and bulk density in the restored area are higher than in the secondary forest and lower than in the agricultural land. Infiltration rate in the three areas was not significantly different, however secondary forest has the highest value, while the C-stock in the secondary forest almost four times than in the restored area. The restoration that have been done, has already increase the diversity, soil biophysics characteristic, and its ecosystem services in the restored area, however the restoration process should be monitored frequently to keep the restoration activity run as planned.
INTRODUCTION


One of the serious threats for Indonesian diversity is the continued increase of the agricultural land area, especially in the mountains area. Mountains area is important area as a catchment area. Based on reports from the Ministry of Forestry and other environmental agencies, most of the forest land use change is to be used as agricultural land and plantations, and for other functions such as settlements [1] . Besides affecting on structural and landscape change, the land use change also have an effect on changing the ecological function of the area [2] . Changes in forest land into critical land that is not utilized due to logging activities both legal and illegal absolutely necessary repairs to restore the function of the forest as it should. The process that can be done is called restoration activities.
Restoration is an activity undertaken to restore a degraded area thus reverting closer to its original form in the past, not only functionally, but also restoring the diversity of flora and fauna that once existed in the area [3, 4, 5] . Basically, the succession process can take place naturally in its function for land recovery. However, the natural succession without human intervention often does not work as it should. The succession process often ends with the emergence of novel ecosystem that are even much different from the previous ones [6, 7] . Restoration is a big and complicated activity which is takes a long time. Oftenly, due to the length of the restoration process, monitoring activities are rare to be done, even it is known that the restoration process requires frequently monitoring to avoid the development of the ecosystem into an unexpected direction [8] .
The simplest monitoring of the restoration process is to evaluate both the diversity and vegetation structure that grows in the restoration area, compared to the reference area chosen as a consideration to know the progress of restoration process [5, 9] . Sometimes, land coverage by vegetation is considered sufficient to declare that restoration has been successfully done. In fact, the success of the restoration also needs to be assessed by how much improvement the ecosystem services provided by the region [10, 11] . Ecosystem services are the benefits that can be taken by humans over the processes and resources available in nature, in four different categories which is regulating, provisioning, supporting and cultural [12, 13] . (Sudaryono, et al.) The Janitri water spring conservation area, restored in 2004 by the East Java Local Government with local plantations and some plants from the community recommendation, to avoid the getting worse of environmental impacts due to the logging and agricultural extensification activities [14] . Restored area is located in the Janitri water spring conservation area which is surrounded by agricultural land and people settlement [15] . After 13 years of restoration, it is important to evaluate and monitor the activities that have been done to find out how much the improvement of ecosystem services in the area. Research was carried out to determine the structure and quality of vegetation in the restored areas, as well as the ecosystem services it provided, as compared to the reference area which are secondary forests as positive controls and agricultural lands as negative controls. The results of the study are expected to provide information for stake holders as a reference for the next management of the area.
Dissemination on Rice's New High Yielding Variety
MATERIAL AND METHOD Study Site
Research was held in the three areas which is restored area, secondary forest, and the agricultural land, located in the Sumber Brantas Village, Batu City, East Java. Geographical position of restored area is located between 07°44'97,2" S and 112°31'77,4" E, while secondary forest is located in the 07°44'25,4" S and 112°31'84,0" E, and the third located, agricultural land located between 07°44'87,3" S and 112°31'75,4" E (Fig. 1) . The area is classified as a wet climate with rainfall 2500 mm.th -1 . The topography condition in the area is various, with elevation from 25 % to 40%. The wide of restoration area is about 3.46 ha or only about 16.60% from the total area around Janitri water spring based on the micro-watershed delineation that already been done before [15] .
Data Collection
Vegetation evaluation was done by made a 15 plots in each area (restored area, secondary forest and agricultural land) 20m x 10m for trees (d>30 cm), 10m x 5m for sapling (30>d>5), and 1m x 1m for groundcover. Data collected in every plot are plant species, number, frequency, also trees and sapling diameter. In the ground cover plot, abundance was determined as a percentage and destructive action was done to define the wet and dry weight (biomass). This data also used to measure the total C-stock in the area. Beside the structure and vegetation quality, infiltration rate also been measured in each plot by double ring method on saturated soil condition after the rain. Soil samples were taken at the depth 0-10 cm with a sample ring to determine soil characteristics. Soil and bulk density determining was done by cylinder method [16] , while percentage of C-organic and soil organic matter was determined by using Walkley and Black method [17] . C-organic percentage and bulk density also used to measure the C-stock in the soil.
Analysis Data
Vegetation data was tabulated and calculated, to find the Important Value Index (IVI), the Shannon-Wiener diversity index (H'). Cstock total in the area was also measured [18, 19] . Statistic analysis was done by PERMANOVA to find the difference of those three ecosystems. Biplot analysis was done to know the character similarity of the restored area and the reference area, to evaluate the success of restoration program. Statistic analysis was done by software PAST.3.
RESULT AND DISCUSSION Vegetation Structure and Quality
The structure and quality of vegetation is a major supporting factor in ecosystem services. In the restoration area, there are total 50 plant species from 30 different families were found, which are divided into trees, sapling and ground cover. This is higher than the species richness in the secondary forest which is 41 species from 30 families. In contrast to the first two areas, agricultural land tends to have low species richness, which is only six and all of them are vegetable crops. Based on the vegetation analysis, it can be seen from the Important Value Index (IVI), there is dominance of species Engelhardtia spicata, both in tree and sapling in two observed location that is restored area and secondary forest (Fig. 2) . IVI value of Engelhardtia spicatain the restored area for tree is 141.80 % and 65.22 % for sapling. In addition, in the secondary forest, IVI value of Engelhardtia spicata for tree and sapling respectively are 217.82 % and 75.83 %. Trema orientalis and Casuarina junghuhniana also have a high IVI value for tree 49.50 % and 19.58 % respectively in the restored area, while in the secondary forest is 20.08 % and 27.73 %. This three trees species is a origin species in this area that might be adaptive in the lower mountain area climate with the altitude more than 1200 m asl [20, 21] . However, unlike the pattern shown by E. spicata, either T. orientalis or C. junghuhniana only found in sapling form in a small number. E. spicata is one of the native species for mountainous ecosystem [5] . The condition should become a concern to conserve the nature as origin as possible, considering that the different structures and compositions of vegetation will produce different types of ecosystems [22] .
Trees and saplings plot are only available in the restored area and secondary forest. Neither trees nor saplings were found in the agricultural land, while ground cover plot were exist in all three area. Ground cover composition both in the restored area and in the secondary forest was dominated by Ageratina riparia, with IVI is 38.84 %in the restored area and 50,10 % in the secondary forest (Fig. 3) . Ageratina riparia is one of the invasive species that should be noticed. A.riparia also been reported become a dominated species in the natural forest areas of Mount Papandayan and the Merapi region after the eruption [23, 24] . A. riparia is an adaptive plant species that is capable to grow as a pioneer, whether shaded or not, as other invasive plant types [25] .
Different to the other two areas, there is no domination in the ground cover composition. There are six species found in the agricultural land during rainy and dry season, and Solanum tuberosum has the highest IVI (53 %) since it is found in both seasons, while the other five is not. The Shannon-Wiener diversity index (H') of tree in the restored area is classified as a medium (1,55), while in the secondary forest is classified as low (0,79) (Fig. 4) . For sapling vegetation type, both of the restored area and secondary forest is classified as medium 1<H<3 [26] . Restored area has higher diversity index than the secondary forest, since there are some trees and sapling that been introduced to the area during the restoration program. Some of the species are Persea americana, Acacia deccurens, Syzygium cuminiand also Syzygium polyanthum, that planted as a community recommendation [14] . It could define that the diversity quality in the restored area is better than in the secondary forest and in the agricultural land. Generally, the diversity index in the mountain area is lower than in the low land forest. The presence of domination of some species also become a characteristic from the mountain area, either on lower mountain (1200 -1800 a asl) or in the higher mountain (1800 -3000 m asl). The higher the elevation of the area, the lower plant diversity it has [21] .
Soil Biophysics Characteristic
Soil biophysics parameter that been observed in this research are bulk density, soil density, Soil C-organic percentage and organic matter percentage. The value of soil and bulk density is always in line. Based on the statistical analysis that been done, the average value of the soil and bulk density in the agricultural land is the highest and significantly (p<0.05) with the other two area, with the value 0.68 g.cm -3 and 2.22 g.cm -3 respectively ( Fig. 5a and 5b) . While the lowest is in the secondary forest (0.36 g. cm -3 and 2.27 g.cm -3 ). Agricultural land is an area with high human activity, and this impact on the soil and bulk density, which is also higher. The opposite, in the secondary forest with low human activity will cause the soil and bulk density also low, although secondary forest in this area is already categorized in the degraded category. Soil and bulk density related with the soil porosity, which is mean the higher soil density, the lower soil porosity and will give impact to water infiltration to the soil, it is mean that water will be harder to percolate to the soil [27, 28] .
The value of Carbon and other organic matters in the restored area has the lowest value. The percentage of C-organic and organic matter in the secondary forest are 17.94% and 30.93% (Fig. 5c and 5d ). C-organic percentage in the agricultural land is 17.94%, or four times in the restored area, while the percentage of organic matters is three times from the restored area with percentage 7.04 %. This condition might be happen due to the fertilizer activity that has been done by the farmer to increase the soil fertility in the vegetable farming area, to increase the vegetable product.
Ecosystem Services
The infiltration rate is one of the ecosystem services provided by an ecosystem. The infiltration rate is also closely related to the soil biophysical conditions measured. The value of infiltration rate in the secondary forest observation plot, has the highest value, which is 56.23 cm.h -1 based on the statistical analysis performed (p <0.05), the value is significantly different from the other two areas (Figure 7) . The value of infiltration rate in the restored area and agricultural land according to the variance test, was not significantly different, although the average infiltration rate in the restoration area was higher at 33.51 cm.h -1 compared to 20.76 cm.h -1 on the farm. The value of infiltration rate is related to the soil and bulk density values of the soil in an area. High value on both soil and bulk density will cause the porosity of the soil decrease, so that the speed of water entering the soil will also decrease [27, 28] . The rate of infiltration is also influenced by the above ground vegetation. Changes in land use will affect the infiltration speed of a land [29] . As is known, the rate of soil infiltration will be helpful in minimizing erosion, and increasing the availability of groundwater [27] .
Carbon stored in the area is also one of the most scalable ecosystem services in evaluating the success of restoration. Secondary forest plots have the highest carbon stock compared to the other two areas. This can be seen from the highest biomass value. The total value of carbon stocks in the secondary forest reached 129.47 ton.ha -1 . This value is nearly four times greater than the value of carbon stocks in the restored area 36.60 ton.ha -1 (Fig. 8) . The value of below ground carbon stocks in agricultural land is highest (86.78 ton.ha -1 ) compared to other areas. This is due to the high value of bulk density, which affects the soil weight and also the percentage of C-organic in soil which is also high. The value of carbon stocks in the restored area is still quite low compared to other areas. The carbon stock in Ngantang degraded forests shows a value of 161 ton.ha -1 , whereas in natural forest, the value is 297 ton.ha -1 [30] .
The Profile of Janitri Water Spring Conservation Area after 13 Years Restoration Program
The statistical test conducted at three research sites shows that the location of the research influences the parameters tested. Secondary forests have the greatest value and differ significantly compared to the other two locations. The restoration area has several characters that almost resemble the characters in the secondary forest; some even better such as the species richness of the trees, saplings, and ground cover. However, some of the soil biophysical values and ecosystem services are still lower than in agricultural land. The condition of ecosystem services will get better as time increases, and also as increasing of litter decomposition and the biomass in the area with condition that the restored area is not disturbing much.
Restoration program is a complex with a long time duration activity, and also requiring a continuous monitoring process. conservation area has achieved considerable progress. Based on statistical tests with biplot, it is known that the ecosystem in the restoration area (RJ) has proximity to secondary forest (HJ) as reference area, compared to farmland (PJ), as negative control (Fig 6) . The observation plots in the restoration area have similar characteristics to secondary forests, especially on the structure and quality parameters of vegetation, soil biophysical conditions and ecosystem service values. 
CONCLUSION
The restoration area based on the research result generally has already resembled the characteristics of the secondary forest as the reference area. The diversity index of restored area is even higher than in the secondary forest. However, some shortcomings, such as the low value of ecosystem services in the form of carbon stocks and infiltration rate, are expected to increase and resemble the value of environmental services in secondary forests as time goes on. The existence of invasive species within the area and the absence of seedlings in some native plants should be of concern in the management of the restored area. Periodic monitoring is required to keep the area in order for the restoration to proceed as expected. 
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